The role of superoxide in xanthine oxidase-induced autooxidation of linoleic acid.
The effect of hydroxyperoxyoctadecadienoic acid, e.g. 13-hydroperoxy-cis,9,trans-11-octadecadienoic acid, on the autooxidation of linoleic acid induced by superoxide radical was examined in a system containing xanthine oxidase, acetaldehyde, and diethylenetriaminepentaacetic acid dissolved in an aqueous phosphate buffer containing 10% ethanol. The superoxide radical is required for autooxidation, as shown by essentially complete inhibition on the addition of superoxide dismutase. Pure linoleic acid was not readily oxidized, but the addition of lipid hydroperoxide markedly stimulated the autooxidation. Addition of 2.8 microM FeCl3 did not produce an increase in the rate of xanthine oxidase-induced autooxidation. Spontaneous autooxidation, a process slower than xanthine oxidase-induced autooxidation, was detectable on the time scale of these observations but was slower than the xanthine oxidase-induced autooxidation. Initiation of linoleic acid autooxidation is postulated to result from a reaction between superoxide and lipid hydroperoxide. The nature of this reaction is uncertain, but it does not appear to depend on iron catalysis.